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Executive Summary
Objectives. The objectives of this study were to investigate the association between health risk knowledge/perception and risk behaviors among medical students and residents in Yerevan, to reveal the determinants of risk behaviors, and to examine the degree and direction of the associations between individual characteristics and risk behavior.
Methods.
A descriptive-analytical cross-sectional survey design was used. Risk behavior and health risk knowledge/perception were assessed using an anonymous selfadministrated questionnaire completed by 163 participants. Risk-taking behavior was measured as the number of all risk behaviors during lifetime. Knowledge/perception was measured by the extent to which subjects agreed with statements of risk-related information.
Two-sample t-test, ANOVA, simple linear regression and multiple linear regression modeling were used to analyze associations between total risk and health knowledge/perception , age, gender, education, marital status, having children, birth order and belief in God.
Results. Total risk was statistically significantly associated with all demographic characteristics of participants (age category, gender, education, marital status, and having children) except birth order (marginal significance) and attitude toward religion.
Knowledge/perception about health risks was not associated with behaviors of interest investigated in this study after it was adjusted for the potential "confounders" age, gender, education, marital status, birth order, having children, and belief in God. There was a statistically significant interaction between marital status and knowledge/perception. After introducing the interaction term into the regression model, it was detected a statistically significant association between total risk and knowledge/perception. Being married versus being single predicts less decrease in the number of reported risk behaviors with one-point higher knowledge/perception score in this population.
Conclusion. This study provided some preliminary results regarding the relationships between health risk knowledge and risk behaviors among medical students and residents in Yerevan. Some individual and demographic characteristics were associated with the behavior of this population. Knowledge/perception of health risk did not appear to be a statistically significant predictor of risk behavior. Considering the limitations of this study (instrument was not validated in Armenia, interview bias, and low external validity) more research is needed to adequately assess the selected factors, particularly, knowledge and perceptions of health risk, on risk behaviors of medical students in Armenia.
Introduction
Public health interventions are aimed at improving health often by changing behaviors of people. One of the key assumptions laying in the basis of health interventions, particularly, health educational programs, is that the relationship between health knowledge and health practices is, in general, positive: "Those individuals who are better informed tend to have better health practices" (1) . According to such "rational models of human perception," people receive and interpret health information so their behaviors are changed to reduce risk (2) . Given this concept, communicating health knowledge will increase the likelihood that one will take preventive action: "…many people believe, assume, or theorize that the more one knows about HIV and how it is transmitted, the more likely one will be to avoid performing those behaviors that put one at risk for HIV infection" (3) . Therefore, the conceptual framework for developing health education programs assumes that knowledge contributes to the development of new attitudes and to the improvement and strengthening the old ones and attitudes determines one's behavior.
However, such theoretical models are not always confirmed. The literature shows that often people engaging in risky behaviors are aware of the risk and fail to change their behavior (2, 4, 5, 6, 7) . Graham et al revealed that the reported behavior of female adolescents was inconsistent with the high scores obtained in their knowledge of safer sex practices; their knowledge did not appear to influence their risky behavior (8) . In another study, it was shown that university students frequently use tanning lamps despite the fact that 90% of them have adequate knowledge of the adverse effects of ultraviolet exposure (9) .
Moreover, risk-taking behavior (e.g., smoking, alcohol drinking and drug use) is not rare even in well-informed groups of populations such as doctors and medical students (2, 4) .
Several studies have been conducted to investigate lifestyles of students attending medical school in various countries, and the results of these surveys revealed that unhealthy behaviors were widely practiced by students and graduates of medical institutions (10, 11, 12) .
Previous research shows that knowledge alone does not translate into health gain or, in other words having information about a disease and how it is spread does not necessarily increase the likelihood that one will take preventive action (2, 3, 13) .
Behavioral science suggests several theories to explain behavioral changes in individuals (3, 14, 15) . These theories identify four factors that may influence a person's intentions and behaviors: the person's perceptions; the person's attitudes, which are based upon his or her beliefs; perceived norms; and self-efficacy (15, 16) .
However, the necessity of knowledge should not be underestimated in motivating behavioral change (17) . Although knowledge does not always lead to a certain action, no action is taken without motivation, and motivation is based on some previous experience, information, or understanding (1) . Therefore, knowledge is essential in developing attitudes towards distinct behaviors and assisting individuals with making decisions and taking actions toward healthy behaviors. Thus, health education or health risk information is an important part of public health interventions aimed at modifying person's behavior. Nevertheless, the relationship between a person's knowledge, attitudes, and behavior is complex and it is not sufficiently explored. From the public health point of view, it is particularly interesting to explore the association between individuals' awareness of health risks and their risk behavior. A better understanding of how this knowledge influences attitudes and to what extent it is crucial in efforts to reduce the risk, will significantly help in designing effective educational programs and health messages.
It would be particularly interesting to explore the relationship between knowledge and behavior among medical students, assuming their detailed exposure to medical knowledge and associated health risks. As future health professionals, they would have a significant role in formulating, spreading, and clarifying health messages to the general population (11) . The better risk behaviors are understood the more will be known about effective delivering health knowledge, for example, how to design educational materials, and how to implement educational programs and campaigns.
Researchers in many countries show that medical students and graduates of medical colleges, as well as physicians, do not practice what they are supposed to preach; high prevalence of their smoking, drinking, low physical activity, engaging in unsafe sex, and obesity have been observed in studies conducted in Jerusalem, Japan, and the United States (10, 11, 18) . For example, while assessing sexual behavior of resident physicians and nonmedical graduate students (law students and master's-level social work students) in Hungary, no difference was recorded, though the formers were educated about healthy sexual behavior (12) . In general, health professionals do not appreciate adequately their responsibility in prevention not only as educators but also as role models for their patients (10, 11, 18) . In the Jerusalem study, only 30% of respondents thought that their own behavior was important in counseling patients about changing lifestyles, however, 90% of them believed that doctors should explain to their patients the importance of healthy habits in disease prevention (10) .
Patients indicate greater confidence in doctors who lead healthy lifestyle; for instance, it is reported that physicians with personal weight management practices achieve higher rates of weight loss efforts in patients than their obese colleagues (19) .
Investigating the association between certain risk behaviors of health professionals, both practicing physicians and medical students, and their knowledge about the adverse effects of these behaviors on health, becomes important since "health professionals primarily focus on change processes that affect general well being" (20) .
There are no available data in this area in Armenia except limited statistics on some risk behaviors like smoking and illegal drug use. Per capita cigarette consumption increased steadily in Armenia during the 1990s, from 105 packs per adult 15 years and older in 1993 to 110 packs in 1999 (a 4.8% increase), and has been regularly above the average for the Newly Independent States (NIS) (21, 22 Data about drug use come primarily from unofficial sources, including more or less rigorous rapid assessments, consultant reports and the news media. According to the Ministry of Internal Affairs, the local market for narcotics is not very large (23) . However, the number of substance abusers has been on the rise since 1998 (23) . In addition, the rising number of individuals testing positive for HIV associated with drug use has become a concern (23) . The number of registered drug abusers has increased from 610 in 1996 to 1438 in 1998; according to the Ministry of Internal Affairs, the real number of drug abusers is 15-20 times this figure (21) . The statistics of the last 5 years show an increase in the incidence rates of syphilis and gonorrhea among teenagers by 2.2 and 2.9 times, respectively (24). In conclusion, investigating health risk knowledge and its association with risk behaviors, is an interesting and practical research area in Armenia presently.
This first survey of risk knowledge and practice in Armenia was designed to fill the data gap and explore the possible relationship between health risk knowledge and risk behaviors among medical students and medical residents living in Yerevan. It was hypothesized that there was a significant association between health risk knowledge of medical students and residents and their risk behaviors after adjusting for their demographic characteristics. The specific objectives of this study were:
1. To investigate the association between health risk knowledge and risk behaviors among the study population; 2. To examine the degree and direction of association between individual characteristics (age, gender, education, marital status, having children, and belief in God) and the risk behavior.
Methods

Study Design
The study design was a cross-sectional descriptive/analytical survey, which is an accepted method for assessing knowledge, attitudes, and behavior of certain groups of population, and for analyzing the relationship between study variables. This type of design was chosen because:
1. Cross sectional study is fast and can include a large number of persons at little cost or effort;
2. Participants dropping out during the course of the study is not a problem; and 3. The design is efficient at identifying associations, though may have trouble deciding cause and effect.
The survey was conducted during July and September 2003.
Study Population
The study population included students of 4 th and 5 th years of study at Yerevan State Medical University (MU) and residents of the National Institute of Health (NIH). The choice of the study population was related to the research question and the rationale of the study: the four and 5-year students and residents are assumed to have appropriate knowledge of health risk behaviors, which is the most important independent variable of interest in the study.
The sampling frame included all students of 4 th and 5 th years of study of MU (528 students) and all medical residents of the NIH (625 residents). The sampling method was a two-staged strategy:
1. Random selection of groups;
2. Selection of resident participants by convenience sampling and involving all the members of the selected group of students if they do not refuse to participate.
The students of MU are divided into 42 groups (12-13 students in each group). In the first stage, 7 groups were selected from the numerated list of the groups by simple random sampling. All students of the selected groups were included in the sample. The residents of NIH represented 44 departments (specialties), and were not equally distributed among them.
On the first stage of sampling, the sorted (by size, in descending order) list of the departments with the numbers of residents was used. The specialties were selected by systematic random sampling. On the second stage, certain number of participants (5-15) was selected by convenience sampling.
Since there were departments with less than 10 residents specializing, and, considering possible refusals, it was decided to go to the next group from the list if the selected group was very small or the majority refused to participate. This was done to ensure the required number of participants.
The rational for using this sample design was that it would be impractical, or even impossible, to apply random selection method to the list of all students and all residents.
The required sample size was calculated by the following formula (25):
Where z is 1.96 assuming a 95% level of confidence, p is the estimated prevalence of the outcome of the interest; d is the level of precision (0.1). Since more than one behavior was investigated, and there were no available data on the prevalence of these behaviors in Armenia, the most conservative estimate of p was chosen (0.5). However, this formula assumes that the sample design is a random sampling. Since the sampling method of the study included some cluster sampling, the design effect (the impact of a more complex design on sampling errors) was included in the formula; the estimated design effect for this type of sampling is 1.3 (25) . The ultimate sample size was approximately 140 after adjusting for design effect and response rate (estimated to be 90%).
Study Instrument
The study instrument was an anonymous self-administrated questionnaire adapted Basic demographic questions included age, gender, marital status, number of children, number of brothers and sisters, and birth order. The risk behavior questions were divided into 10 categories: diet, sexual behavior, alcohol, tobacco, illegal drugs, accidents, hygiene, neglect, involuntary risks, and other. The second set of items was related to the knowledge and perception of the risk associated with behaviors. The knowledge/perception items were in the form of statements with four-point scale (Likert-type). Statements were presented in a random order and in truthful and false directions in order to minimize interviewee error or response bias: for example, always answering the same way (so called "yea/nay saying").
The student investigator translated the instrument into Armenian. Further, a native speaker prepared a backward translation independently; and the second English version was compared for equivalence to the original questionnaire in English. Finally, a third person prepared the final Armenian translation. The final version was edited and a pilot study was conducted to pretest the instrument (10 participants included doctors, medical residents, and MPH students). Some changes were made in the instrument based on the results of the pretest.
Data Collection, Entry, and Editing
The student investigator performed data collection. The survey was conducted in the institutions where the potential participants were available: State Medical University and selected departments of the NIH (hospitals). The completion of the survey took 20-25 minutes; groups of 5-10 residents or 12-13 students were surveyed at the same time, 10-25 questionnaires were distributed and completed in a day.
The transcriptive type of data entry was used, which involved coding the data in the source document, which was then used as the basis for entering the information (25) . Since the instrument had a mix of positive and negative statements, some codes were recoded, using the formula R=H+L-I, where H is the highest possible value, L is the lowest possible value, and I is the actual response (25).
Data editing was accomplished by the procedure of range checking (verifying that only valid ranges of numbers were used in coding) (25) . Decision rules were set to distinguish between partially completed observations (less than 25% of answers were missing) and uncompleted (more than 25% of answers were missing). One incomplete survey was excluded from the analysis, and for partially completed surveys (36 questionnaires), the procedure of imputation was performed. The basic idea of this procedure is that less bias was introduced than by excluding the entire case from the analysis (25) . The imputation method used in this study was one of the "hot-deck imputation" procedures called random imputation within classes (26) . All missing values (overall 51 items) were imputed.
Study Variables
The study variables are presented in Table 1 . Initially the dependent variable was define as "number of risks taken in the previous 12 months," and it would be created by summing the answers to the corresponding questions in section 3 of the questionnaire (Appendix A). However, the completed survey results revealed that almost no participants mentioned any risk behavior during the last 12 months, which resulted in some changes in the proposed study variables. Thus, the outcome variable was defined as "total risk" and was measured as the sum of all risk behaviors during lifetime. For that purpose, the answers to items in section 2 and section 3 of the study instrument were grouped into two categories, "yes" or "no" answers. First, the answers "never" and "rarely" in section 2 were considered as "no" (coded as "0"), and the answers "sometimes," "often," and "always" were considered as "yes" (coded as "1"). Similarly, the answer "never" in section 3 was considered as "no" and all others as "yes."
The authors of the original instrument did not provide any criteria for distinguishing between knowledge and perceptions questions. In addition, they used the same items to measure knowledge and perceptions. For this study, it was decided to combine the variables "health risk knowledge" and "health risk perceptions" into one variable "health risk knowledge/perception." It was measured by summing the scores assigned to each answer category in Likert-type scale.
Analytical Approach
The statistical analysis of the survey data included:
1. Two sample t-test for testing the difference between mean total risks by two categories of responses, i.e. association between binary covariates (gender, belief in God, being student or resident, and having children or not) and the total risk; 2. ANOVA global test for testing the difference between mean total risk of more than two groups of respondents, i.e. association between other categorical variables (age group, marital status, and birth order) and the dependent variable; 
Ethical Considerations
The study proposal was reviewed and approved by the IRB committee of the American University of Armenia. The study posed minimal risk for participants. Since the participants were selected by groups, the group, but not participants individually, was provided with the informed consent form and the contact information in Armenian (Appendix B). Anonymity and confidentiality of the participants were ensured by the student investigator keeping the surveys, and only the principal investigator and the co-investigator having access to the information. Table 2 summarized the demographic characteristics of the study participants by institution and gender. The total number of participants was 163 (five refused to participate), and more than half of them (53.9%) were medical residents. Respondents' median age was 24 years (range 19-55) with 69.9%of the sample being females. The majority of men were single while more than half of the women among residents were married; most of both female and male students were single (95.3% and 93.7%, respectively). Since only five participants (residents) were divorced, the categories "married" and "divorced" of the variable "marital status" were combined. Most of the participants (79.8%) believed in God. Before the analysis, the variable "age" was categorized into five groups, and the variable "children" was categorized into two groups (Table 2) .
Results
Demography
Distribution of the Main Study Variables
The range of the number of reported risk behaviors (dependent variable) was from 3 to 19 with median of 10 and standard deviation 3.2. The stem and leaf plot and the frequency histogram show that the distribution of this variable was approximately normal but skewed to the right (Appendix C). Similarly, the main explanatory variable knowledge/perception has a left-skewed approximately normal distribution (Appendix C).
The most frequently reported behaviors were "Eating snacks like chocolate in a day" (84.7%), "Walking through moving traffic to cross a road" (79.2%), "Having a dessert with the main meal" (62.7%), and "Getting skin burnt when on a sunny holiday" (58.3%). None of the participants reported ever having sex with someone of the same sex. One participant reported ever using anabolic steroids (0.6%), three ever having a sexually transmitted disease (1.8%), six were treated in emergency department because of an accident (3.7%), and six participants (3.7%) reported that they had tried to kill themselves.
Association between Total Risk Behavior and Individual Characteristics
The majority of intervening variables included in the survey were categorical (gender, marital status, education (being student or resident), belief in God, and birth order). In addition, continuous variables "age" (age in years) and "children" (number of children) were categorized. Bivariate relationships between the outcome variable and categorical variables were investigated by the t-test and ANOVA (26) . The results are presented in Tables 3 and 4. The results of between group comparison tests reveal that total risk was statistically significantly associated with all demographic characteristics of participants (age category, gender, marital status, having children, and education) except their attitude toward religion (Table 3, Table 4 ).
Further statistical analysis demonstrated that participants aged 40-50 years were significantly less likely than their youngest (less than 25 years old) colleagues to have reported risks behaviors (p<0.019). Similarly, students in this sample reported more risk behaviors than did residents (p<0.0003). More risk was reported by single versus married participants (p< 0.013), and by those not having children versus those participants who were parents (p<0.0017). Comparison of total risk by birth order did not show statistically significant differences although analysis of variance showed a marginally statistically significant variability between groups (p<0.0481). Finally, the analysis demonstrated a significant relationship between reported risk behaviors and gender: male appear to be more risk taking than females (p<0.000).
Association between Health Risk Knowledge/Perception and Total Risk Behaviors
The association between health risk knowledge/perception and risk taking behavior was examined using simple linear regression (SLR) analysis. The results suggested that there does not appear to be any significant linear relationship between study variables; the unadjusted regression coefficient was β=-0.02, and 95% CI was [-0.09; 0.05]. In addition, health knowledge/perception variable was examined as a dichotomous covariate. The knowledge score less than 102 (median) was considered as low, and the score equal or more than 102 was considered as high knowledge. No statistically significant association was shown (β= -0.2 and 95% CI was [-1.2; 0.8]).
In the consequent step of analysis, the association between total risk and health knowledge was adjusted for intervening variables using multiple linear regression (MLR) modeling. One intervening variable at a point in time was introduced into the model. The adjusted and unadjusted regression coefficients are summarized in Table 5 . Of the intervening variables only age and gender had some "confounding" effect on these relationships (Table 5 ). However, of the models, none demonstrated any statistically significant adjusted relationships between risk knowledge/perception and the outcome variable (no MLR coefficient was significantly different from zero). Thus, knowledge/ perception about health risks was not associated with behaviors of interest investigated in this study even after they were adjusted on the potential "confounders" age, gender, education, marital status, birth order, having children, and belief in God.
However, an assumption was made that an interaction of two covariates might influence the change in the total risk scores. New variables or interaction terms were generated and MLR models were investigated in order to see if the relationship between knowledge and behavior of this cohort could be influenced by different individual characteristics.
Of seven intervening variables, two revealed statistically significant interactions with knowledge/perception variable. The models including interaction terms with marital status and having children were consequently selected as "best" models. Nevertheless, each of these models explained only 12% and 11% of the variability in the dataset, respectively.
Given that variables measuring marital status and having children are associated (all 45 participants that had children were married, and only 4 (8.2%) participants who were married did not have children) only the first of the selected models is presented and used in the further analysis, particularly, for checking the model adequacy (Table 6 ). 
Discussion
The study explored the relationships between the number of reported risk behaviors and health risk knowledge/perception, and the variety of individual and demographic characteristics among medical students in higher grades and medical residents of two medical institutions in Yerevan. The analysis of the survey results demonstrated statistically significant differences between females versus males, students versus residents, married versus single participants, and older versus younger participants. These differences, however, could be limited to different behavior according to age, gender, and having a family. Thus, being a student or resident in this population predicted also being younger or older, since the great majority (97.7% females and 90.6% males) of students were less than 25 years old. Given that most of the questions referred to current behaviors, and taking into consideration recall bias, it could be possible that young people reported more risk behaviors than older residents did. This result was consistent with the findings of Cook and Bellis (2).
The second finding was a highly significant difference between female and male participants, which was similar to the findings available in the literature (2) . This could be explained by the content of the given questions: higher prevalence of smoking, drinking, and being in a physical fight reported by males than by females.
Finally, it was demonstrated that those who were married and had children (these are the same respondents) reported significantly less risk behaviors. Moreover, having a family appeared to be an effect modifier in the relationship between health knowledge/perception and behavior. Changes in health knowledge/perception had more impact on the behavior if a person was single. Nevertheless, an interviewee bias might have influenced the study results of the participants with certain characteristics. For example, female, older, and married persons might avoid reporting certain behaviors while single young people could feel freer in answering sensitive questions.
The variables birth order and belief in God were investigated in order to compare the results of the current study with the data available in other similar studies. Birth order appeared not to be a significant predictor of selected behaviors, which is consistent with data reported by other authors (2) . A significant part (79.8%) of students and residents in this study reported believing in God. However, there was no evidence of any statistically significant association between this characteristic and total risk behavior. This finding could be explained by some trends in the society in recent years, especially, by an increasing interest toward religion. However, it is also possible that this interest has not yet turned into a strong conviction that might influence one's behavior.
The results of this study agree also with the data reported by investigators who conducted similar studies in the United States, as well as in various countries in Europe and Asia (2, 4, 6, 9, 10, 11) . It has been demonstrated that, in general, risk taking behavior and high scores of health risk knowledge was not correlated. However, there were no available data regarding those kinds of relationships between persons' knowledge and behavior in Armenia.
Because of the limitations of the present study, our findings could be considered as preliminary and further investigation in this issue is required.
Study Limitations
The study had some limitations that could be threats both to the internal and external validity of the study.
1. Although the instrument was pretested and certain changes were made in order to make it more relevant to Armenia, the Armenian version of it was not validated.
2. The interviewee bias could weaken the internal validity of the study. Although the questionnaire was a self-administrated instrument, and the anonymity of the responses was ensured, some of the participants completed the surveys in groups. This was the case especially among students and among the majority of residents. It was not always possible to avoid some discussion between participants while they answered the questions, particularly, about knowledge and perception. In addition, there seemed to be an opinion among the participants that their answers might be identified or their teachers might have an access to the results. Therefore, the participants could mention the absence of risk behaviors or choose only healthy behaviors.
3. The results of this study could not be generalized to the whole population of medical students and medical residents in Armenia. The target population was limited to a group of medical students and residents. Although some randomization was applied in the first stage of the selection, it could not be demonstrated that the participants were representative of the whole population of medical students and medical residents in Armenia.
Recommendations and Conclusion
The main findings of this study suggest the following recommendations:
1. To develop a health risk behavior, knowledge and perceptions questionnaire for students by involving health professionals, teachers, and health educators. The items measuring knowledge and perceptions should be clearly distinguished. The instrument should be validated to be relevant to the Armenian student population; 2. To design and conduct surveys in a representative sample of Armenian students (medical and non-medical specialties), compare and contrast the results from two groups, and to reveal if medical school acquired health knowledge influences the risk knowledge and risk behavior relationship; 3. To conduct these surveys periodically and to use the results of such surveys to influence medical school curriculum development, and to design educational materials and disseminate health messages to the general public.
This study provided some preliminary results regarding the relationships between health risk knowledge and certain risk behaviors among medical students and residents from two medical institutions in Yerevan. Some individual and demographic characteristics (age, gender, and marital status) were highly correlated with behavior of this population. However, knowledge of health risk did not appear to be a statistically significant predictor of risk behavior. A multiple regression model of this relationship was suggested, which included, besides the knowledge variable, the marital status (or having children) of the participants.
Considering the limitations of this study more research is needed to adequately assess the selected factors, particularly, knowledge and perceptions of health risk, on risk behaviors of medical students in Armenia. 
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